Minnesota Valley National Wildlife Refuge

oharch Tales
e

Students aCt out the life CyCle of

the monarch butterfly to understand the
importance of milkweed to the surVival of this
insect. Students then partiCipate in a milkweed
mapping project on the refuge.

Grades 1-3
Ceasons Fall/Spring
Location Visitor Center

Learnhing Objectives
After partiCipating in this activity, student will be able to:

e hame the ¢ stages Of the moharCh butterfly: egg, Caterpillar, pupae,
and adult.

o identify milkweeds as the mainh food source of the monarch
caterpillar.

e desCribe how monarch Caterpillars grow from first instar to 5% ihstar,
inCreasing in size with each shed.

e relate the number of milkweed plants to the moharch butterfly
population.

e explain the importanCe of habitat Cohservation to mMonharch
butterflies.

o giVe at |east ohe example of ahother member of the milkweed
community.

Literature Connections
Monarch! Come Play with [Me by Ba Rea
Monharch and Milkweed by Helen Frost and [Leonid Gore (book and
DVD)
Monarch Butterfly by Gail Gibbons
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Anh Extraordinary [ife: The Story of a Moharch Butterfly by
Laurence Pringle

Pre-Activities
Students aCt out the life CyCle of the monarch butterfly.

On-site Activities
gtudents partiCipate in a milkweed mappihg project onh the refuge.
They learnh to identify common milkweed plants ih Various stages Oof
growth and mark their l0Cation oh maps. They also discover and
learnh about the many other members of the “milkweed community”.

*Monarch tagging may be conducted as part of the

Teacher’s Classroom Cohhection
Use “Map the Monarch’s Route” from the Moharchs in the
Classroom K-2 Curriculum Guide.

Have the students take the Monarch Quiz agaih to see how much
they learned.

TRaise monharchs in the Classroom in the fall/spring for tagging and
releasing.

Teacher Resources
Milkweed, Monarchs and More: A Field Guide to the Invertebrate
Community in the Milkweed PatCh by Ba Rea, Karen QOberhauser
and Michael Quinn
Monarch Magic! Butterfly Activities ¢ Nature Discoveries by [Lynn
TRosenblatt
The Monarch Butterfly: Biology and Conservation by Karen
Oberhauser
The Monarch Butterfly: niting 8 Continent by Kareh Oberhauser
LLa Mariposa monarCa: uhiendo un continente by Karen
Oberhauser
Butterfly and Moth Care Guide by Andrew Wendt, intern, Rapids
Lake Education and Visitor Center

Minnesota Valley National Wildlife Refuge
3815 American Blvd E Bloomington, MN 55425 15865 Rapids [Lake Rd Carver, MN 55315
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Monarch Tales
Pre-Activity

Materials
e Geveral plastiC leaves, ohe with velCro attached
o Small Styrofoam ball with velCro attached
e Black body pillow cover
e (Green body pillow cover
o Clear plastic shower liner
e [MoOnharch costume wings
e Pipe cleaner ProboscCis
o (ne large dark sheet that serves as a production “curtain”

Introduction/ Background
Discuss the human life cycle with students. AsSist them with listing the
stages Of humanh development:

Inhfant — Toddler — Preschooler — Child — Pre-teen — Teenhager — Young
Adult - Adult - Senior

Next, ask them if they have ever seen a monarch butterfly. Show a
piCture Of @ moharch and explain that monarchs, like humans, undergo
Changes throughout their life. HoweVver, their Changes, termed
metamorphosis, do not just involve growing bigger or getting older.
NMetamorphosis comes from 2 Greek words wWhiCh together mean new fife.
Organisms that g0 through metamorphosis are literally Changing their
entire body form as they grow into adults.

“Re-enacted” Story of the Monarch Life Cycle
Explain to students that You are going to tell them the Story of the
Monarch Life CyCle using piCtures to illustrate eaCh stage a monarch
goes through on its way to becoming an adult.

This story Can be presented in two ways.

QOption 1 is to only use the laminated piCtures to illustrate each life stage
while reading the story printed on the baCk of the pictures.
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QOption 2 inCludes seleCting student volunteers to0 aCt out metamorphosis
through 6 scenes as the story is read aloud to the Class.

Tell the Class that you Will heed volunteers tO assist in this theatricCal
production. EXplainh each job as desCribed below:

Narrator: Sets the “stage” for each scene. In this production the
Refuge Ranger will aCt as the production harrator.

Casting Director: Inh this production, the Classroom teacher will
aCt as the casting director by selecting the actors heeded for each
scene.

Set Operators: Two student volunteers Will be selected from the
audience to close ahd open the production Curtain between
scenes. They Will open the curtain when they hear the word
“action” and close the curtainh when they hear the word “cut”.
(gelect two volunteers how.)

Actors: Students Wwill be selected to aCt out each scene. The
Casting direCtor will seleCt @ hew set Of aCtors before each scene.
They should listen to the harrator fOr Clues onh how they should
aCt out the scene.
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The Story of the Monarch Life CyCle

Scene 1: ADULT and Milkweed

CASTING DIRECTOR

o GeleCt three student voluhteers to Come up in front of the Class to hold the artifiCial “milkweed” plants.

e Gelect ahother student voluhteer t0 put oh the monharch wings and flutter around the milkweed.

NARRATOR )

(D

“ACTION": “Before a monarch even has a Chance to begin its life there must be milkweed.
There are hundreds of different kinds of milkweed. Milkweed is CritiCal to the surVival of
the monarcCh becCause it is the only plaCe a female monharch will lay her eggs and it is the
only thing the monarch Caterpillar Will eat. Tt is commonly believed that milkweed protects
the monarch beCause it Contains a toxin that makes it distasteful to predators (the
monarch’s bright colors are a warhing).”

‘CoT
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The Story of the Monarch Life CyCle

Scene 2: EGG
CASTING DIRECTOR

e Hand your volunhteer “monarch” a styrofoam “egg” and direCt them to attacCh it to the bottom Of the
plastiC “milkweed” |eaf (where the velCro is attached).

NARRATOR @

(0

“ACTION™: “Once a female monharch butterfly finds a milkweed plant, she |ays a single egg
on it and the 1°° stage Of life for a hew monarch begins. Monarchs lay their eggs on the
underside of the milkweed leaf to protect them from weather and predators. Moharchs
only lay one egg per |leaf ahd between 100 and 300 eggs in their lifetime.”

‘COT”

Page ¢ of 15
2013



Minnesota Valley National Wildlife Refuge

The Story of the Monarch Life CycCle

gcene 3: INSTARS)
CASTING DIRECTOR

NARRATOR @

GeleCt up to four students to become “instars” and acCt out “shedding” their exoskeleton.

Have the smallest student Climb into the body pillow feet first. This Will be the first instar. AsK him/her
€O |eave his/her head out Of the cover sO hefshe Canh hear and see what is happehing.

After the first “instar” student molts, eats its exoskeleton, and nibbles on the milkweed as directed by
the narrator, send him/her back to his/her seat in the qudience. This is the sighal for the next “instar”
t0 begin its molt.

(D

“ACTION": Because monharchs are insects, they wear their skeletonh on the outside of
their body (exoskeleton). AS they grow bigger and bigger, the exoskeleton gets tighter
anhd tighter until it is time for the monarch to shed its sKkinh, or molt.” Each time the
Caterpillar sheds, it eats its old skin before shaCking oh more milkweed |eaves.

The intervals between molts are Called instars. Monharchs go through five instars. Each
Caterpillar here represents a different instar.

“CUT
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The Story of the Monarch Life CyCle

Scene ¢: CHRYSALIS
CASTING DIRECTOR

e GCelect another volunhteer to represent the “Chrysalis”. DireCt them to Climb into green pillow Case feet
First.

o Next direct them to Climb into the blaCk body pillow feet first completely hiding the green Color
underneath.

NARRATOR @

e
\D “ACTION”: Once the monarch Caterpillar reaches its 5% instar, it’s time for the
metamorphosis to begin. The monarch finds a good plaCe to transform and spins a Silk
pad where it Will hang upside-down. Tt then begins to shed its skin ohe |ast time and
attaches to its Silk pad. Underneath its Caterpillar SKin, a Sreen pupa, Or chrysalis, has
formed. Now the monarch is in the 3™ stage. The monarch hangs protected in its
chrysalis for 8 t0 15 days.

“CUT"
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The Story of the Monarch Life CyCle

Scene 5: EMERGING ADULT
CASTING DIRECTOR

Direct the “chrysalis” student to take Off the green pillow Case.

CeleCt onhe Volunteer tO put onh the butterfly wings and the blaCk body pillow Case. Wrap the student in
the plastiC shower Curtain liner.

NARRATOR

%

(D

“ACTION": The day before the metamorphosis is complete, the pigmentation, Or Color, Oh their Wings
develops ahd Cah be seen through the chrysalis. When the monarch is ready, it will break out Of its
chrysalis and begin the ¢ stage of its life cycle, the adult, Or butterfly, stage. Remove the plastiC and let
the new “adult” pump itS wings until it is ready to “£ly” around the room.

When it emerges, its wings are wet and very delicate. Tt must Sit Still and pump blood into its wings and let
them dry out in the sun. After ah hour or two the monarch butterfly is ready to fly!

‘coT

Page 7 of 15
2013



Minnesota Valley National Wildlife Refuge

The Story of the Monarch Life CyCle

Scene 6: FEEDING ADULT
CASTING DIRECTOR

o Gelect 3 voluhteers to hold the artifiCial “milkweed” plants (leaves and flowers).

e (Give the monarch butterfly a pipe Cleaner proboscis.

NARRATOR

(D

“ACTION?: In addition to its hew wings, the monharch also has a hew way Of eating. Instead of
having a sharp mouth part for cutting and Chewing leaves, the monarch butterfly has a proboscCis
which it uses like a Straw to drink nectar from flowers. Hand the “adult” @ proboscCis in order to
“Feed” from the milkweed flowers.

“‘CO0T”
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Wrap-up

TReview with students the life CyCle of the monharCch butterfly using the
new VoCabulary presented. Cah they hame each stage Of life the
caterpillar goes through from egg, growing and shedding as five instars,
into a chrysalis, and finally hatching into the adult butterfly.

After the review, show students the time-lapsed video, NMonharch
Hatching, whiCh was Created by refuge staff. (Jse the narrative below to
desCribe how this video Came about.

1. Ih late July of 2011, refuge Staff found monarch Caterpillars on
milkweed plants growing hear the Gehl-Mittlested House on the
TRapids Lake {nit of Minnesota Valley National Wildlife Refuge. A
tOtal Of 7 Caterpillars were collected that day, two Of which were
still in the egg form. The one in the video was a hewly hatched 1°
instar.

2. This first instar spent 21 days (3-weeks) eating and growing. Staff
added fresh milkweed to the insect’s enclosed daily. On the 22"
day the caterpillar, how a 5t stage instar, moved off the milkweed
leaves, Crawled to the top Of the enclosure, and attached himself
by spinnhing a silk pad. Withinh 2¢ hours the Crysalization process
was complete. Staff was hot in the offiCe to see the actual
trahsformation. They returnhed to find the instar how hanging from
the top Of the enclosure.

3. The monharCh Caterpillar was in the green Chrysalis form for one
week before the outer shell of the Chrysalis beCame Clear and the
oranhge and black body ahd wings on the developing butterfly could
be seen. At this point, Staff set-up a video Camera and waited for
the butterfly to emerge.

4. The entire process; hatCh out of the chrysalis, pumping body fluid
into the wings, ahd hanging until the wings dried, tOOK 60 minutes.
A black pheromone patch (a dark black dot) appeared on each hind
wing, the mark of a male butterfly. The butterfly was released the
same day.
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On-site Activities

Materials

Monharch migration map

Monarch life cycCle poster

Example of milkweed in each Stage Of its lifeCyCle
(Fresh, dried and/or photo examples)

Example of monharch tags

Monarch butterfly hand puppet

Monarch Caterpillar hand puppet

Milkweed Maps (ohe BL set and one RL, set)
Clipboard and wet erase marker per team

*Depending onh aVailability, monarch tagging can be conducted in
conjunction with the hike. If this will be included in the field trip the
Following will also be needed:

One butterfly het for each team
One set Of Ccurrent moharch tags for each team.

Ihtroduction

Welcome the students to the National Wildlife Refuge. Inform them that
during their field trip today they will be learnhing more about monharch
butterfly habitat ahd moharch migration anhd help biologists record the
|[oCatioh Of CritiCal butterfly habitat on the refuge.

Begin the lesson by reviewing each part Of the life CyCle using the
butterfly lifecyCle poster. Stress the importanCe of milkweed to the
Monharch at all stages of the plants’ lifecyCle. (Jse the fresh, dried and/or
photo examples of milkweed in eaCch Of its stages (Srowth, Flowering,
seeding).

Next, introduce the fascCihating CyCle of moharCh /migratiop using the
migration maps and the slides (or substitute with maps / photos).

Clide 1: Ihsect Migrators?
Most Minnhesota insects hibernate or gy eggs and die with the first
hard freeze. Monarchs are unique in that they are the only
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butterfly in North AmeriCa and ohe of the only insects, besides the
green darner dragonfly, that migrate.

Why do monarchs migrate? First, monarchs, like all other insects
are cold-blooded, unable to regulate their body temperature. They
Cahnot fly when the temperatures drop even if blooming plants are
still available. Secondly, as fall progresses there are fewer and
fewer blooming plants Carrying the nheCtar they feed upon.

Slide 2: Fall Migration Map

Every fall, beginning in late September in Minnhesota, adult
monarchs begin to £ly south. It’s about 2,000 miles from the Twin
Cities to the fir forests where the monharchs spend their winters
hibernating. If You were to take the trip with the monarchs on
Foot (no plahes, Cars, or bikes!) it would take more thah a month to
get there and that’s if You hever stopped to rest! That’s a lohg
journey!

Use the monarch finger puppet (have the students give it a hame)
€0 help illustrate how |ong the journey is. “Fly” the monarch along
the Migration Map from Minhesota to MexiCo anhd as you go,
discuss the types of obstacles that monharchs might encounter on
their journey. Have the students brainstorm a list oh the white
board. Things to include might be weather (moharchs can’t fly
when it’s raining, too windy, too cold, Or too hot); food and rest-
stops (discuss habitat (0sS); predators (birds, spiders, mice, Cats,
etC.); ahd humans (Cars, pestiCides, inseCt collectors, towers,
buildings, etcC.).

Clide 3: Fall Migratioh Timeline

GcCientist have been traCking moharch migration over the years and
now Khow about when the migration starts and how [ong it takes.
Monarch migration is triggered by several hatural CyCles: length of
daylight and temperatures.

The length of aaylight is determined by the place our eartp Is on its
orbit ground the sun. This path does nhot Change From Year to year.
The amount of sun we have today is the same amount we wifl have
hext year on this datce.
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Temperature however Can be very chansgeable £rom year to year. Jt
/S aFFected by many weather events...winds, raihfall, ocean
CUrrents to hame a Few. This Years Fall might be mild with warmer
thah hormal temperature or monarchs mighe get surprised by early
ShOWF3l,

Clide ¢: Winter Rest

What do monarchs do in their winter habitat?

Once the moharch reaches Mexico, it meets up with millions and
millions Of other migrating monarchs and they all Cluster together
oh the fir trees high up in the mountains. The monarchs use the
fat that they have stored up on their journhey south to hourish
them as they hibernate through the winter.

The Qyamel (o,ja mel) fir forests are very important for the
monarchs during the winter beCause they provide the perfect
habitat. The trees and shrubs protect them from show, wind, and
predators. The Climate is hot t0o0 Warm and hot too cold for them
tO survive. The fog and clouds provide moisture for the monharchs
t0 drink. Alithout these specCial roosting sites, the monarchs could
not survive.

Clide 5: Spring Migratioh Map

AS winter ends and the days grow longer and warmer, it’s time to
make the trip baCk horth to find milkweed anhd |ay eggs to start the
CyCle over again. (Jse the butterfly and the caterpillar finger
puppets to help illustrate spring migration.

AS the monarch makes its way north again in March, it may
encounter some Of the same obstacles as in the fall. Now, oh the
journey horth, instead of spending her time Sipping hectar to store
up fat, the monharch mates and lays eggs on milkweed plants. Soon
the monarch that has made the |ong journey dies and her eggs
begin to hatCh. These new monharchs go through their life CyCle
and continue north and |ay even more eggs along the way. These
monarchs will only live about 3-5 weeks and it Will be their Children
and granhdchildren (our original monharch’s great- and great-great-
grandchildren) that will make the journhey to [V]exiCo agaih in the
fall.
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Clide 6: Tagged Monharch

How do these great grandchildren of our origihal monarchs Khow
their way back to Minnesota? SCientists are hot yet sure.
MonharcCh tagging is one way scientist [earn more ahd more everyday
about this mystery. Show students the example of tags and where
they are placed on an adult monharch butterfly.

These tags dont bother the moharchs, just like wearing jewelry
does hot bother most of us. They tags have an identifiCation
humber that is connhected to the area they were Caught. It also
inCludes ah address t0 contaCt should they be reCaptured Or
found dead.

Al of the data collected is helping sCientists ahswer questions not
only about monharch life Cycles ahd migration but also about
habitat (0SS and Climate Change. Tracking the monarchs helps us
uhderstand more about what’s happening in the environment.

Milkweed Survey

Explain to students that they Will help refuge biologists traCk Changes in
monarch habitat on the refuge. They will be assighed a habitat plot and
asked to count the number of milkweed plants they find. Pass out their
Journal page. Review with them the types of information they should
collect for their assighed habitat plot. Review the stages of the milkweed
plant using the fresh, dried, or photo examples available SO that students
and leaders Can easily identify milkweed plants when they find them.

Divide the Class into teams SO that each has ah adult eader. Provide
each adult with a milkweed plot map, a Clipboard with a wet erase
marker, ahd a Copy Of the group leader guidelines. Also provide a Copy Of
Milkweed, [MJoharchs and /Moreto identify and record other insects they
find also using the milkweed plants.

*Depending oh availability, monarch tagging Can be conducted in
conjunction with the hike. If monarchs have been spotted in the area,
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instruct students how to properly collect ahd tag the monarchs. Jse the
het in a sweeping motion in the air. When 8 monarch is Caught, rasp the
nhet material with one hand to prevent escape. Turh the het upside down
Oob the ground, holding the bottom point toward the SKy to CoaX the
butterfly to move deeper into the net. 4 second person should then
Slowly reach into the net and gently Close all Four Of the butterflys wings
together and removing it From the net. A4 third person then places
butterfly tag on the hind wing of the monarch before it is released into
the air.

Discussion: When students return, give them time to share their
discoveries. Thich plots had the highest number of milkeed plants?
Which had the lowest humber of milkweed plants? What might be the
reason for these differences? Did any groups find other members of the
milkweed community?

*Compare these humbers to those collected by other Classes the previous
years. Have there been changes in the plots? Are these Chanhges good or
bad for monarch populations? What could be the Cause for these
Changes? 1s there something that should be done in response to these
Changes?

*Datg hot Yet aVailable for this component of the discussion

Mahagement Connections: Monitoring the Monharchs
AsSK what they think is the humber one threat to moharCh populations.
Discuss their answers and explain how habitat 0SS is making it more and
more difficult for the monharChs to survive their [ohg journey to and from
Mexico. New homes, roads, and agricultural fields transform the hatural
landsCape ahd make |ess space for the monarch to find food, water, ahd
shelter.

In Mexico, the Qyamel trees where the monarchs roost are very Valuable
lumber and are being cut down. o, hot only are the monarchs |osing
trees they roost on, but there are fewer trees in the surrounding forest
t0 protect them from wind, Show, ahd rain. Sanctuaries have been set up
€0 help proteCt the monharCch’s roosting sites.
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Here in their summer habitat milkweed is getting harder and harder to
find. Planting butterfly gardens, restoring hative prairie is CritiCal to
ensuring populations cah find the food they need to survive ahd
reproduce.

[AZYBE QE

Encourage the students t0 watCh the monarch lifecycle in their
community. When do they first monarchs arrive again in Minhesota?
Where are the adults feeding? Where to you find monarch caterpillars?
Keeping traCk Of the answers to questions like these is Called phenology-
the study of hature’s Cycles. Comparisons from year to year Canh help
scientists determine how Changes in the environment affect these
natural Cycles of plants (the milkweed) ahd anhimals (the monarch).
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